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[ABSTRACT OF THE DISCLOSURE] 

[Abstract] 

A wireless communication apparatus, a method thereof, and a wireless 
communication system employing the same. The wireless communication apparatus for 
5 transmitting and receiving data wirelessly includes a transmitting portion for transmitting the 
data through at least one frequency channel, and a controller for obtaining a number of 
transmittable channels of a counterpart wireless communication apparatus intended to 
communicate with, and processing to transmit the data through the transmitting portion 
according to the obtained number of transmittable channels. Accordingly, data can be 
10 transmitted and received simultaneously through multiple channels, and time consumption 
for the data transmission and reception can be greatly reduced. 
[The main figure] 

FIGS 
[Search term] 
1 5 Bluetooth, frequency channel 
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[SPECIFICATION] 

[The title of the invention] 

Wireless communication apparatus, the method thereof and wireless communication 
system employing the same 
5 [The brief description of the drawings] 

FIG 1 is a view showing the structure of a piconet of a general Bluetooth 
communication system, 

FIG 2A is a view showing frequency channels of the general Bluetooth 
communication system, 

10 FIG 2B is a view showing a frequency hopping among the frequency channels of 

FIG 2A, 

FIG 3 is a block diagram showing a wireless communication apparatus in 
accordance with a preferred embodiment of the present invention, 

FIG 4 is a view showing a transceiving portion of the wireless communication 
1 5 apparatus of FIG 3 , 

FIGS. 5a and 5b are views showing examples of opening four frequency channels of 
the wireless communication apparatus, respectively, 

FIG 6 is a flow chart showing the process of the wireless communication apparatus 
of FIG 3, communicating in accordance with a first preferred embodiment of the present 
20 invention, 

FIG 7A is a view showing allocation of non-real time data to the channels, and FIG 
7B is a view swing real-time data to the channels, respectively, 

FIG. 8 is a flow chart showing the process of wireless communication apparatus of 
FIG. 3, communicating in accordance with a second preferred embodiment of the present 



invention. 

♦Description of the reference numerals in the drawings* 

20, 30: wireless communication apparatus 21 : transceiving portion 

23, 33: controller 40: host 

M: master device 

SI, S2, S3, S4, S5, S6, S7: slave device 
[Detailed description of the invention] 
[Object of the invention] 
[The field of the invention and the related art] 

The present invention relates to a wireless commimication apparatus and 
conmiunication method thereof, and more particularly to a wireless communication apparatus, 
a method thereof and a wireless communication system capable of transmitting and receiving 
data via a plurality of channels in a Bluetooth system. 

A Bluetooth communication has become popular recently, for its advantage that 
enables transmission of data such as audio data, video data, etc at a speed of maximum 
1Mbps within a distance ranging from 10m to 100m. 

The general Bluetooth system uses an Lidustrial Scientific Medical bandwidth of 
2.4GHz. 

FIG 1 shows the stmcture of a piconet in the general Bluetooth commimication 

system. 

Referring to FIG 1, the Bluetooth communication system includes one master device 
M and a plurality of slave devices S1-S7 connected with each other. As described, the network 
in which one master device M is connected with at least one slave device S1-S7, is called a 
'piconet'. In one piconet, maximirai seven (7) slave devices can be connected for one master 



M in an active state. 

FIG 2A shows a frequency channel of the general Bluetooth communication system. 

A pair of devices, i.e., one master device and one slave device communicates with 
each other through one of seventy-nine (79) channels of IMHz bandwidth in the frequency 
5 band of 2.4GHz for a time corresponding to a certain number of time slots (625ns-3. 125ms). 
Data transmission rate per channel is 1Mbps. 

Further, in order to prevent interference among channels and fading effect during 
communication, a Frequency Hopping method is employed. 

FIG. 2B shows the frequency hopping among the frequency channels of FIG 2 A. 
10 The data is exchanged in packets through the channels, and the respective packets are 

transmitted in another hoping frequency. One packet is comprised of one, three, or five time 
slots. 

In the current Bluetooth system, however, since the master device and the slave 
devices communicate in series only through one channel, there is a limit on the transmission 
15 speed. 

Accordingly, even when there is much data to send, the data has to be transmitted at 
a limited speed. 

[Technical object of the invention] 

The present invention has been made to overcome the above-mentioned problems of 
20 the related art, and accordingly, it is an object of the present invention to provide a wireless 
communication apparatus, a method thereof, and a wireless communication system capable 
of transmitting and receiving substantial amount of data in parallel. 
[Construction and operation of the invention] 

The above object is accomplished by a wireless communication apparatus for 



transmitting and receiving data wirelessly in accordance with the present invention, including 
a transmitting portion for transmitting the data through at least one frequency chaimel; and a 
controller for obtaining a number of transmittable channels of a counterpart wireless 
commimication apparatus intended to communicate with, and processing to transmit the data 
5 through the transmitting portion according to the obtained number of transmittable channels. 

When another wireless communication apparatus receives the data through a 
plurality of frequency channels, the controller transmits the data through the plurality of 
frequency chaimels to the counterpart wireless communication apparatus. 

When the wireless communication apparatus is operated as a master, the controller 
10 obtains the number of transmittable channels of the coxmterpart wireless communication 
apparatus, by performing an inquiry operation on the coimterpart wireless commimication 
apparatus. 

Further, it is preferable that the frequency channel includes a basic channel for 
supporting a communication with other wireless communication apparatuses having a single 
15 channel, and a plurality of additional channels consecutively or inconsecutively positioned 
with respect to the basic channel. 

The above object is also accomplished by a wireless communication apparatus for 
transmitting and receiving data wirelessly in accordance with the present invention, including 
a transmitting portion for transmitting the data through a plurality of frequency channels; and 
20 a controller for dividing the data for transmission by a number of frequency channels, and 
processing to transmit the data to a counterpart wireless communication apparatus that is 
intended to communicate with. 

The above object is also accomplished by a method of a wireless communication 
apparatus for transmitting and receiving data wirelessly in accordance with the present 
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invention, including the steps of (a) a source wireless communication apparatus obtaining a 
number of transmittable frequency channels of a counterpart wireless communication 
apparatus intended to communicate with, and (b) transmitting the data according to the 
number of transmittable frequency channels of the coxmterpart wireless commxmication 
5 apparatus. 

The method of a wireless commimication apparatus for transmitting and receiving 
data wirelessly in accordance with the present invention, further includes the step of dividing 
the data for transmission by a number of a plurality of frequency channels, and transmitting 
the data to a counterpart wireless conununication apparatus that is intended to communicate 
10 with. 

The above object is also accomplished by a wireless communication system in 
accordance with the present invention, including a plurality of wireless communication 
apparatuses operated as a master or a slave, wherein a wireless communication apparatus 
operated as the master obtains a number of transmittable frequency channels of a wireless 
15 commxmication apparatus operated as the slave, and transmits data according to the obtained 
number of transmittable frequency channels of the wireless communication apparatus 
operated as the slave. 

Further, the above object is also accomplished by a wireless communication system 
in accordance with the present invention, including a plurality of wireless communication 
20 apparatuses operated as a master or a slave, wherein the wireless communication apparatus 
operated as the master divides data for transmission by a number of a plurality of frequency 
channels, and transmits the data to a wireless communication apparatus operated as the slave. 

The preferred embodiments of the present invention will now be described with 
reference to the accompanying drawings, while the like elements are given the same 



reference numerals throughout and any redundant explanation is omitted as possible. 

FIG 3 is a block diagram showing the wireless communication apparatus in 
accordance with the preferred embodiments of the present invention. 

As shown in FIG 3, a wireless communication apparatus 20(30) includes a 
5 transceiving portion (21), and a controller 23(33). The reference numerals 20, 23, and 40 
refer to the wireless communication apparatus and elements thereof that are operated in 
accordance with the first preferred embodiment of the present invention, while the reference 
numerals in parenthesis, i.e., 30, 33, and 50 refer to the wireless communication apparatus 
and elements thereof that are operated in accordance with the second preferred embodiment 
10 of the present invention. 

The transceiving portion 21 of the Bluetooth commmiication system processes radio 
frequency of 2.4GHz, and sends out a packet for transmission. 

FIG 4 is a view showing the transceiving portion of the wireless communication 
apparatus of FIG 3. 

15 The transceiving portion 21 includes a plurality of data modulator/demodulators dl- 

dn, and thus is capable of opening a plurality of channels and transmitting/receiving in 

parallel the data through the open channels. 

FIGS. 5a and 5b show examples of opening four frequency channels of the wireless 

commimication apparatus, respectively. 
20 Here, one open frequency channel includes one (1) basic channel CHI, with three (3) 

additional channels CH2, CH3, and CH4. 

The basic channel CHI is identical to the channel used by other wireless 

communication apparatuses, and set to support the communication with other wireless 

communication apparatuses. 
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According to the conditions such as efficient configuration, Bit Error Ratio (BER), or 
the Uke, the additional channels CH2, CHS, CH4 may either be consecutively or 
inconsecutively established with reference to the basic channel CHI (see FIGS. 5(a) and 5(b)). 

The controller 23(33) is connected to the host 40(50) via a Host Controller Interface 
5 (HCI, not shown), and transmits and receives data and control signal. Here, the host 40(50) 
may include various communication terminals such as laptop computers, mobile phones, 
printer, etc. 

The controller 23(33) performs functions of transceiving portion control, link control, 
packet control, logic channel control, data whitening, allocation of address, and security. 

10 Further, the controller 23(33) transmits and receives data in parallel with the 

transceiving portion 21(31) and host 40(50) through a plurality of channels. When the 
controller 23(33) transmits data in parallel, the controller 23(33) applies a frequency hopping 
pattem to the additional channels CH2, CH3, CH4, corresponding to the frequency hopping 
pattern applied to the basic channel CHI . 

15 According to the first preferred embodiment of the present invention, in the wireless 

communication apparatus that intends to transmit data (hereinafter briefly called 'transmitting 
apparatus'), the controller 23 obtains firequency channel characteristics of another wireless 
communication apparatus that is an intended recipient of the data transmission (hereinafter 
briefly called 'receiving apparatus'), and processes to transmit the data through the 

20 transceiving portion 21 according to the fi-equency channel characteristics of the receiving 
apparatus. 

The data transmission/reception method of the transmitting apparatus 20 with another 
wireless commimication apparatus connected thereto in accordance with the first preferred 
embodiment will be described below with reference to FIG 6. 



Referring to FIG 6, the transmitting apparatus 20 obtains the frequency channel 
characteristics of the receiving apparatus (step SI 02). 

More specifically, the transmitting apparatus 20 checks whether the receiving 
apparatus transmits data through a single channel as in the current Bluetooth communication 
5 system, or through multiple channels as in the first preferred embodiment of the present 
invention. 

At this time, if the transmitting apparatus 20 is a master in the piconet, the 
transmitting apparatus 20 performs an inquiry operation with the receiving apparatus, or 
obtains the frequency channel characteristics of the receiving apparatus based on the Link 
10 Message Protocol (LMP) of the receiving apparatus. 

Based on such obtained frequency chaimel characteristics of the receiving apparatus, 
the transmitting apparatus determines whether the receiving apparatus can receive the data 
through the multiple frequency chaimels (step SI 04). 

If the receiving apparatus can receive the data through the multiple frequency 
15 channels, the transmitting apparatus divides the data by a number of the frequency chaimels 
(step SI 06), and transmits the data through the multiple frequency channels (step SI 08). 

If the receiving apparatus can receive the data only through one frequency channel, 
then the transmitting apparatus transmits the data through the one frequency channel (step 
SllO). 

20 According to second preferred embodiment of the present invention, irrespective of 

the data reception capacity of the receiving apparatus, the controller 33 divides the data by 
the number of the frequency channels and processes to transmit the data to the receiving 
apparatus. 

At this time, the controller 33 divides the data, respectively, depending on whether the 
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data is for real time transmission or non-real time transmission. 

FIGS. 7 A and 7B show examples of real time and non-real time data divisions, 
respectively. 

If the data is for non-real time transmission, the controller 33 divides the real time 
5 data by the nimiber of open channels into respective levels as shown in FIG 7A. 

If the data is for real time transmission, the controller 33 divides the real time data by 
the number of transmittable channels into respective levels as shown in FIG 7B. Then the 
controller 33 sets the basic information essential for utilization of real time data as the first 
level information, and allocates the first level information to the basic bandwidth. The 
10 controller 33 allocates information of lower levels to the additional bandwidth. 

Further, the controller 33 checks the data reception through the respective frequency 
channels of the receiving apparatus, and obtains the fi-equency channel characteristics of the 
receiving apparatus. The controller then processes to transmit the data according to the 
fi-equency channel characteristics of the receiving apparatus. 
15 Next, data transmission/reception method of the wireless commimication apparatus 30 

with another wireless commimication apparatus connected thereto in accordance with the 
second preferred embodiment of the present invention will be described below with reference 
to FIG 8. 

Referring to FIG 8, the wireless commimication apparatus 30, which intends to 
20 transmits data, (hereinafter briefly called 'transmitting apparatus'), divides the data for 
transmission by the number of transmittable channels (step S201). Then the transmitting 
apparatus transmits the data through the multiple frequency channels (step S202). 

Next, the transmitting apparatus receives from the receiving wireless communication 
apparatus response signals for the respective frequency channels (step S204). 

13 
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According to the received response signals for the respective frequency channels, the 
transmitting apparatus 30 determines whether the receiving apparatus can receive the data 
through the multiple frequency channels (step S204), 

If the receiving apparatus is determined to be able to receive the data through the 
5 multiple frequency channels, the transmitting apparatus 30 transmits the data, which is 
divided by the number of frequency channels, through the multiple frequency channels, 
respectively (step S208). 

If the receiving apparatus is determined to be able to receive the data only through 
one frequency channel, the transmitting apparatus 30 checks whether the data is real time 
10 data or non-real time data (step S210). 

Here, the real time data means the data that has to be consecutively transmitted, such 
as video data, audio data, or the like. 

If the data is non-real time data, the transmitting apparatus 30 transmits the divided 
data all through the basic channel (step S212). 
15 Meanwhile, if the data is non-real time data, the transmitting apparatus 30 transmits 

the data allocated to the basic channel through the basic channel (step S214). Accordingly, 
the data of the highest level is transmitted through the basic bandwidth. 

The present invention should not be limited to the preferred embodiments described 
above but various changes and modifications can be made by one skilled in the art without 
20 departing from the spirit and scope of the present invention. 

For example, although the Bluetooth system is described as an example in the above 
preferred embodiments, the present invention is also applicable to a general wireless 
communication system which communicates through a single channel. Accordingly, it 
would be understood that the present invention should not be limited to the preferred 

14 



embodiments but limited to the scope of the present invention as hereinafter claimed. 
[Effect of the invention] 

As described above, according to the wireless communication apparatus, method 
thereof, and wireless communication system employing the same, since the data is 
5 transmitted and received simultaneously by using multiple channels, and still with 
compatibility with existing wireless communication apparatus using a single channel, a 
substantial amoimt of data can be transmitted and received simultaneously. 

Further, according to the present invention, due to increased number of data 
transmitting channels, the time consumption for data transmission is reduced. 
10 [What is claimed is] 
[Claim 1] 

A wireless communication apparatus transmitting and receiving data wirelessly, 
comprising: 

a transmitting portion for transmitting the data through at least one frequency 
15 channel; and 

a controller for obtaining a number of transmittable channels of a coimterpart 
wireless communication apparatus intended to commxmicate with, and processing to transmit 
the data through the transmitting portion according to the obtained number of transmittable 
channels. 
20 [Claim 2] 

The wireless conmiunication apparatus of claim 1, wherein, when the counterpart 
wireless communication apparatus receives the data through a plurality of frequency channels, 
the controller transmits the data through the plurality of frequency channels to the counterpart 
wireless communication apparatus. 

15 



[Claim 3] 

The wireless communication apparatus of claim 1, wherein, when the wireless 
communication apparatus is operated as a master, the controller obtains the number of 
transmittable channels of the counterpart wireless communication apparatus, by performing 
an inquiry operation with the counterpart wireless communication apparatus. 
[Claim 4] 

The wireless communication apparatus of claim 1, wherein the at least one frequency 
channel includes a basic channel for supporting a communication with other wireless 
communication apparatuses having a single channel, and a plurality of additional channels 
consecutively or inconsecutively positioned with respect to the basic channel. 
[Claim 5] 

The wireless commimication apparatus of claim 4, wherein, while transmitting the 
data in parallel, the controller applies a frequency hopping pattern to the plurality of 
additional channels, corresponding to a frequency hopping pattem applied to the basic 
channel. 
[Claim 6] 

A wireless communication apparatus for transmitting and receiving data wirelessly, 
comprising: 

a transmitting portion for transmitting the data through a plurality of frequency 
channels; and 

a controller for dividing the data for transmission by a number of frequency channels, 
and processing to transmit the data to a counterpart wireless communication apparatus 
intended to communicate with. 
[Claim 7] 
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♦ 

The wireless communication apparatus of claim 6, wherein the plurality of frequency 
channels include a basic channel for supporting a communication with other wireless 
commimication apparatuses having a single channel, and a plurality of additional channels 
consecutively or inconsecutively positioned with respect to the basic channel. 
5 [Claim 8] 

The wireless communication apparatus of claim 7, Avherein, while transmitting the 
data in parallel, the controller applies a frequency hopping pattern to the plurality of 
additional channels, corresponding to a frequency hopping pattem applied to the basic 
channel. 
10 [Claim 9] 

The wireless communication apparatus of claim 6, wherein, when the data for 
transmission is real time data, the controller grades the real time data, and transmits essential 
data of a basic grade for utilization of the data through the basic channel, and transmits the 
data of other grades through the plurality of additional channels. 
15 [Claim 10] 

The wireless communication apparatus of claim 6, wherein the controller obtains a 
number of transmittable channels of a counterpart wireless communication apparatus 
intended to communicate with by checking whether the counterpart wireless communication 
apparatus receives data in the respective channels, and processes to transmit the data through 
20 the transmitting portion according to the obtained number of transmittable channels of the 
coimterpart wireless communication apparatus. 
[Claim 11] 

The wireless communication apparatus of claim 10, wherein, when the counterpart 
wireless communication apparatus receives the data through one channel, the controller 
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transmits the data through the basic channel. 
[Claim 12] 

A method of a wireless communication apparatus for transmitting and receiving data 
wirelessly, comprising the steps of: 

a) A source wireless communication apparatus obtaining a number of transmittable 
frequency channels of a counterpart wireless coinmunication apparatus; and 

b) transmitting the data according to the number of transmittable frequency channels 
of the counterpart wireless conmiimication apparatus. 

[Claim 13] 

The method of claim 12, wherein, when the coimterpart wireless communication 
apparatus receives the data through a plurality of frequency channels, the step b) processes to 
transmit the data through the plurality of frequency channels. 
[Claim 14] 

The method of claim 12, wherein, when the wireless communication apparatus is 
operated as a master, the wireless communication apparatus obtains the number of 
transmittable frequency channels of the counterpart wireless communication apparatus by 
performing an inquiry operation on the counterpart wireless communication apparatus. 
[Claim 15] 

The method of claim 12, wherein the frequency channels comprise a basic channel 
for supporting a communication with other wireless communication apparatuses having a 
single channel, and a plurality of additional channels consecutively or inconsecutively 
positioned with respect to the basic channel. 
[Claim 16] 

The method of claim 15, wherein, when the data is transmitted in parallel, a 
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frequency hopping pattern is applied to the plurality of additional channels, corresponding to 
a frequency hopping pattern applied to the basic channel. 
[Claim 17] 

A method of a wireless communication apparatus for transmitting and receiving data 
5 wirelessly, comprising the step of dividing the data for transmission by a number of a 
pliarality of frequency channels, and transmitting the data to a coimterpart wireless 
communication apparatus intended to communicate with. 
[Claim 18] 

The method of claim 17, wherein the plurality of frequency channels comprise a 
10 basic channel for supporting a communication with other wireless commimication 
apparatuses having a single channel, and a plurality of additional channels consecutively or 
inconsecutively positioned with respect to the basic channel. 
[Claim 19] 

The method of claim 17, wherein, when the data is transmitted in parallel, a 
15 frequency hopping pattern is applied to the plurality of additional channels, corresponding to 
a frequency hopping pattem applied to the basic channel. 
[Claim 20] 

The method of claim 17, wherein, when the data for transmission is real time data, 
the data is graded into respective grades, and essential data of a basic grade for utilization of 
20 the data is transmitted through the basic channel, and the data of other grades is transmitted 
through the plurality of additional channels. 
[Claim 21] 

The method of claim 17, fiirther comprising the steps of: 

obtaining a number of transmittable frequency channels of a counterpart wireless 
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communication apparatus intended to communicate with, by checking whether the 
counterpart wireless communication apparatus receives the data in the respective channels; 
and 

processing to transmit the data according to the transmittable frequency channels to 
5 the counterpart wireless communication apparatus. 
[Claim 22] 

The method of claim 21, wherein, when the counterpart wireless communication 
apparatus receives the data only through one frequency channel, the data is transmitted 
through a basic channel. 
10 [Claim 23] 

A wireless communication system comprising a plurality of wireless communication 
apparatuses operated as a master or a slave, wherein a wireless communication apparatus 
operated as the master obtains a number of transmittable frequency channels of a wireless 
communication apparatus operated as the slave, and transmits data according to the obtained 
15 number of transmittable frequency channels of the wireless communication apparatus 
operated as the slave. 
[Claim 24] 

A wireless communication system comprising a plurality of wireless commimication 
apparatuses operated as a master or a slave, wherein the wireless communication apparatus 
20 operated as the master divides data for transmission by a nimiber of a plurality of frequency 
channels, and transmits the data to a wireless communication apparatus operated as the slave. 
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